Simultaneous determinations of serum potassium and sodium, blood pH, blood pressure, and 12-lead electrocardiograms were obtained in hyperkalemic patients with chronic renal failure. Statistical investigation of the data showed a high correlation between serum potassium levels and ventricular repolarization abnormalities. "Mean intracellular potassium concentration" derived from total body potassium and total body water values was not accurate enough to show significant correlations to ECG changes and did not improve on the already significant correlations with serum potassium levels. Equations are presented which would permit the estimation of serum potassium levels (in a narrow range) from electrocardiographic findings in patients with chronic renal failure and suspected hyperkalemia.
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Methods

Patients
Electrocardiograms were obtained from patients with oliguric renal failure who were being maintained by intermittent hemodialysis and who were undergoing one of two different types of study. The first of these groups (group A) comprised patients under the rigidly controlled conditions of a metabolic unit; the second (group B) comprised outpatients who were on relatively unrestricted diets and who retuined to the dialysis center twice weekly for bemodialysis. No patient of either group was receiving treatment with cardiac glycosides or antihypertensive or antidysrhythmic drugs during the course of this study. All had been hypertensive during the course of their disease.
Metabolic Balance Study (Group A)
Three patients underwent four metabolic balance studies consisting of at least three 4-day periods each during which balances of potassium, sodium, and nitrogen were determined. Twelvelead ECG tracings and blood pressure measurements were obtained daily in conjunction with simultaneous determinations of the serum potassium and sodium levels.
Long-Term Follow-up Study (Group B) The following procedures were carried out before and after hemodialysis on Isoelectric Line n-2 The F test was utilized to test the null hypothesis of no regression (,3 = 0). P = the probability of rejecting the null hypothesis based on sample information when it is true for the population being sampled.
All ECG data were correlated to the following parameters: serum potassium concentration (K%8), serum sodium concentration (Na8), Na8 + K9, systolic blood pressure, diastolic blood pressure, and hydrogen-ion concentration (H+).
Initially, these correlations were calculated for each of the patients of group A separately. Highly significant combinations (P < 0.01) in at least two of the three patients were evaluated further by pooling the data of all three patients and calculating regression equations and F values. If these pooled data showed significant correlations, All significant correlations for pooled data are compiled in table 1 . Table 2 shows the correlations of serum potassium levels with combinations of ECG data. Figures 2 through  4 show three correlations and the confidence limits around the regression line as derived from data from group B. The metabolic balance studies (group A) provided excellent sequences of gradually increasing serum potassium levels and associated ECG changes. Statistical evaluation of the data for each patient resulted in a multitude of statistically significant correlations. However, meaningful statements about associations of serum potassium levels with certain ECG variables for an entire population of hyperkalemic patients could be made only by pooling these data or, even better, by pooling nonsequential data of a larger group of patients (group B), a truly random sample.
Therefore, the great number of possible correlations between ECG changes and serum potassium values as well as other variables with potential influence on ECG patterns was examined first with our sequential data, and only those correlations which seemed promising were evaluated further by pooling data and, finally, by investigating the true random sample of group B. . 
